Experimental catecholamine-induced myocardial necrosis. II. Temporal development of isoproterenol-induced contraction band lesions correlated with ECG, hemodynamic and biochemical changes.
Catecholamines have been shown to produce irreversible contraction band lesions of myocardial cells. However, little is known about the temporal appearance and correlation of the acute form of coagulative myocytolysis with ECG, hemodynamic and biochemical parameters. Groups of adult mongrel dogs were anesthetized with sodium pentobarbital, infused continuously with isoproterenol (2.5 micrograms/kg/min) and killed after periods of 0, 5, 15, 30, or 60 min. There were two predominant myocardial patterns: 'paradiscal' and 'holocytic' contraction band lesions. Either type of lesion was non-existent or rare in the control hearts. The small 'paradiscal' contraction band lesions were present as early as 5 min of isoproterenol infusion, particularly in the inner myocardial layer. The large 'holocytic' contraction band lesions were present by 15 min, however, they were not produced in any significant numbers before 30 min. Both types of contraction band lesions continued to accumulate up to 60 min. ST segment depression was the predominant ECG change. This occurred as early as 5 min when heart rate, blood pressure and dP/dt values had also significantly changed. The high-energy phosphates, phosphocreatine and ATP, started declining as early as 5 min. Furthermore, these phosphates and lactate were distributed in transmural gradients across the left ventricular wall with the greatest change in the endocardial third. This was also the site of the largest accumulation of each type of contraction band lesion. While the lesions correlated with certain biochemical and hemodynamic changes, the underlying pathophysiology is more complex than ischemia or high-energy phosphate depletion alone.